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e1 = (1, 0, ..., 0) ∈ Fn
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+c\<8e 〈. . . , . . . 〉 =
〈v, w〉 = v · w = v1w1 + v2w2 + ... + vnwn,
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C = {c | c ∈ C}  ^ 9_tdetke6+?deqBo6Q?ktdA_ci6=7 r Buj_c¥B y cv7 F 
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n−iyi = xn + Adx
n−dyd + · · ·+ Anyn,

c\<
WC(z) = AC(1, z)
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spec(C) = [A0, . . . , An].
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1 0 0 1 0 1 0 1
0 1 0 1 0 1 1 0
0 0 1 1 0 0 1 1



























[1, 0, 0, 0, 14, 0, 0, 0, 1]
	.&®\³´Gµu«&®\·|¸u¯®\¬q°+«-¹G¬&¾|¹G±½ÄG·¹G¯Q³°+±³kº
AC(x, y) = x




























2 0 1 2 1 1 0 0 0 0 0 2
0 2 0 1 2 1 1 0 0 0 0 2
0 0 2 0 1 2 1 1 0 0 0 2
0 0 0 2 0 1 2 1 1 0 0 2
0 0 0 0 2 0 1 2 1 1 0 2




















[1, 0, 0, 0, 0, 0, 264, 0, 0, 440, 0, 0, 24]
	 ®\³´Gµu«V®\·|¸¯®\¬g°+«-¹G¬
¾|¹G±½ÄG·¹G¯Q³°+±³kº
AC(x, y) = x











































z2 + z + 1 = 0
 9|BJ7	6+A


















C ⊂ GF (4)n 6+ecvp}B+7qc+
 Ufl"2 '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G =

 1 0 0 1 z z0 1 0 z 1 z






























[1, 0, 0, 0, 45, 0, 18]
	.®\³´Gµu«3®\·|¸u¯®\¬g°+«fl¹G¬¾|¹G±½Ä=·¹G¯Q³°+±³kº
AC(x, y) = x












































































































































y ∈ GF (2)n−C⊥  º x ¬g°+·u´u®>º¹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2k, y ∈ C⊥,















u · y = 1   cv< u + A = {u + a | a ∈ A} 
^
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y ∈ C⊥ l<q9_cfA c · y = 0 p}BJ76+?d? c ∈ C l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x ∈ GF (2)n «Ïµ|® i¹G±Ï±k¹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j(−1)rj = 1 + z l_tdp r = 0 l6+Aj = 1− z l_tdp r = 1  ¤
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c∈C(1− z)wt(c)(1 + z)n−wt(c)










































































AC(x, y) = q
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F (x, y) = F (
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 q = b = 2
	




4  q = b = 3
	

























































Type I, if q = b = 2, 2|n,
Type II, if q = 2, b = 4, 8|n,
Type III, if q = b = 3, 4|n,







































2[n/8] + 2, if F is Type I,
4[n/24] + 4, if F is Type II,
3[n/12] + 3, if F is Type III,












































































































n + 2− d− d⊥ p}BJ7&w9_t r 9
(xT + (1− T )y)n
(1− T )(1− qT ) P (T ) = · · ·+
F (x, y)− xn
q − 1 T
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nT 0 + (b1,1xy
n−1 + b1,0y
n)T 1 + (b2,2x
2yn−2 + b2,1xy
n−1 + b2,0y
n)T 2 + ...
+(bn−d,n−dx
n−dyd + bn−d,n−d−1x
n−d−1yd+1 + ... + bn−d,0y

































(xT + y(1− T ))n
(1− T )(1− qT ) P (T ) = ... +
F (x, y)− xn





B · ~a = ~A aJt y cvA h


b0,0 b1,0 . . . bn−d,0
0 b1,1 . . . bn−d,1





















































(xT + y(1− T ))n
(1− T )(1− qT ) P1(T ) = ... +
F (x, y)− xn
q − 1 T
n−d + ...
6=A_j
(xT + y(1− T ))n
(1− T )(1− qT ) P2(T ) = ... +
F (x, y)− xn








(xT + y(1− T ))n















































































































































































































(−1, 1)  h
Cmn (cos θ) =
∑
0 ≤ k, ` ≤ n
k + ` = n
( m + k
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n = 3m + 3
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sage: q = var("q")
sage: T = var("T")
sage: x = var("x")
sage: y = var("y")
sage: f1 = lambda q,T,N: sum([ sum([q^i for i in range(k+1)])*T^k for k in range(N)])
sage: f2 = lambda x,y,T,n: sum([ binomial(n,j)*(x-y)^j*y^(n-j)*T^j for j in range(n+1)])
sage: a0,a1,a2,a3,a4 = var("a0,a1,a2,a3,a4")


































sage: aa = (F.coeff("T^4")).coeffs("x")
sage: v = [expand(aa[i][0]/y^(6-i)) for i in range(5)]
sage: B0 = [v[0].coeff("a%s"%str(i)) for i in range(5)]
sage: B1 = [v[1].coeff("a%s"%str(i)) for i in range(5)]
sage: B2 = [v[2].coeff("a%s"%str(i)) for i in range(5)]
sage: B3 = [v[3].coeff("a%s"%str(i)) for i in range(5)]
sage: B4 = [v[4].coeff("a%s"%str(i)) for i in range(5)]
sage: B0.reverse(); B1.reverse(); B2.reverse(); B3.reverse(); B4.reverse()




[ 1 -3 4 -2 1]
[ 0 6 -12 12 0]
[ 0 0 15 -15 15]
[ 0 0 0 20 0]



















B · ~a = ~A =
	

sage: Wmx6 = 3*x^4*y^2+3*x^2*y^4+y^6
sage: c = [Wmx6(1,y).coeff("y^%s"%str(i)) for i in range(2,7)]
sage: c.reverse()
sage: cc = vector(c)
sage: (B^(-1)*cc).list()










































P (T ) = 1














1 0 0 0 0 0 0 0 0 1 z + 1 1 1 z 1 1 z + 1 z
0 1 0 0 0 0 0 0 0 z + 1 z + 1 0 z 0 1 z z + 1 z + 1
0 0 1 0 0 0 0 0 0 z + 1 1 0 z + 1 z + 1 z + 1 z 0 z
0 0 0 1 0 0 0 0 0 0 z + 1 1 0 z + 1 z + 1 z + 1 z z
0 0 0 0 1 0 0 0 0 z 1 1 z + 1 z + 1 1 1 z 1
0 0 0 0 0 1 0 0 0 z z + 1 z + 1 z + 1 0 1 z + 1 0 z
0 0 0 0 0 0 1 0 0 0 z z + 1 z + 1 z + 1 0 1 z + 1 z
0 0 0 0 0 0 0 1 0 z + 1 z 1 0 z 0 z + 1 z + 1 z + 1




























P (T ) = 48
143
T 4 + 48
143
T 3 + 32
143


























sage: F.<z> = GF(4,"z")
sage: MS = MatrixSpace(F, 9, 18)
sage: G = MS([
....: [1, 0, 0, 0, 0, 0, 0, 0, 0, 1, z^2, 1, 1, z, 1, 1, z^2, z],\
....: [0, 1, 0, 0, 0, 0, 0, 0, 0, z^2, z^2, 0, z, 0, 1, z, z^2, z^2],\
....: [0, 0, 1, 0, 0, 0, 0, 0, 0, z^2, 1, 0, z^2, z^2, z^2, z, 0, z],\
....: [0, 0, 0, 1, 0, 0, 0, 0, 0, 0, z^2, 1, 0, z^2, z^2, z^2, z, z],\
....: [0, 0, 0, 0, 1, 0, 0, 0, 0, z, 1, 1, z^2, z^2, 1, 1, z, 1],\
....: [0, 0, 0, 0, 0, 1, 0, 0, 0, z, z^2, z^2, z^2, 0, 1, z^2, 0, z],\
....: [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, z, z^2, z^2, z^2, 0, 1, z^2, z],\
....: [0, 0, 0, 0, 0, 0, 0, 1, 0, z^2, z, 1, 0, z, 0, z^2, z^2, z^2],\
....: [0, 0, 0, 0, 0, 0, 0, 0, 1, z^2, 1, 1, z, 1, 1, z^2, 1, z]])
sage: C = LinearCode(G)
sage: print C.spectrum()
[1, 0, 0, 0, 0, 0, 0, 0, 2754, 0, 18360, 0, 77112, 0, 110160, 0, 50949, 0, 2808]
sage: R.<T> = PolynomialRing(CC,"T")
sage: P = C.sd_zeta_polynomial(4)
sage: P
48/143*T^4 + 48/143*T^3 + 32/143*T^2 + 12/143*T + 3/143
sage: rts = R(P).roots()
sage: [abs(r[0]) for r in rts]
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